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Hao6paTa*** otwqchtcj * ciwcaft^i 
np^MfJeMiblM Afl* /1WBHA3U** CM*TH* Ofr 
cajorafr icQAQjHH a c«na*MMax hc^koH * ra- 
nrx>M«iunctfHocprK. a Hacfuotttt. op* 
pa6DTdxno K*nnw*nOMy peMonnry o6caAH*x 

Uenvio wa6pereH*B awwetca wwuib- 

h** e^OICTMaHOCTM wpwwhmi A«$opM»- 
pQB»WHOft o6caA«0fl ICOAOkHU. 

Hz $wM «o6pajK6Ha komhomobkb, ony* 
tueHHaa a o6c»AHy» roKonwy MM*e Buopaa- 
n^eMoro ynacrna m coctohW** MS 
rKApaaAt«M«CKDro pacuiupwTena a we ma- 
paaflwecfcoa AopKwpyiouteft rafloax* c wiana- 

rpancnopTMOfl ko/iohw* Tpy6 * vianaHpai Ana 
ctvtea ?**n*ocjr*i *a Tpy6 npw naAt»*Me <ompo- 
hobkh ma cuaaxHiibi; Ha 4>»ir.2 - pafera ♦op- 
MMpyiouteA ronoBXM 8 aunpaoweMOM 
ysacTxe: na - paapw ^pwpywue^ 

rO/lQBKVI, 



Cnoco© BMnpaaneHMB A«*opwi*poeaHHo* 
o€caAHO* iconoKHM ocymecTB/tmoT cnany*y 

CnycxatOT k awnpawae#w^ ysanrKy 1 
KonoHHy Tpy6 3 c ^opMwpyiome* rwoexop 2. 
noA»*r » wiOHMy Tpy6 3 *makoct* ooa paoo- 
mm AaancHHCM * -npovo&OA** nepewaui^w 
ironoHMM TpyG 3 baohw ftwnpa»rtnaMoro ynacv 
w a f*pouecce paBcworo mmwu. opkmbm paco- 
wa uhwi npOii»BOP>iT ctbamAho. a na «3*ao* 
ctba^w nppHaaWT n«peMCiueKne ko*ohmu 
rpyfi aACwib afcinpaaijaeMoro ysacTica otw*y 
asepx npu paSOMen Aa»nenwH a ru/ipam/iw«c- 

Cnoco6 ocyuicCTMBioT cneAyK>iM»iM o8pa- 



06c»A«a« hoaomm AHaMoTpow 146 mm c 

1200 m. MarrapHavi 66c*AN0fl cc/iokhm craiu 
rpynnw npoHHocrn A ( a» - 6500 «rc W o. - 
- 3800K/C/CM 2 ). Ula6/ioHOM amsmcipom 124 
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um onpdAeAMitM MftMpoxoAHMocrw » o6caAno* 
kojiohmg ha r/iyG*** 1200 m. rtOAy«MA»i nocw 
Ky - w36no»i hc npo*o£Kr, UJaoAon ah«m«t< 
Pom 118 mm npoxOAwr. XacT**A raOapm 

^opMnpyiOU^A rorto»KM ItO AMAMCTpY COCT98- 

nwr 116 mm. 

YcTdHOviviM paaAau*6H*R cerropos 4 
4opMMpyiomeft ronoBK*. flwaM©Tp mx peftAW 

My A^anct py o6caAHO0 xononnu ot AnaM«Tpa 
1 16 mm AO AwaMefpd 126 mm. 

ttopMMpytoujaff ronoatca 2. HacrpoeMnas 
h& 3aAflHHwA MafXKManfcH*** Awwerp a pac- 

WHP«HHOM COCrOWKM, COCTBeTCT«y«*ttMft MO- 
MHH9#TWH0My AMSHOTpy oOC«JlHOft KOAOrtHh*. 

wtycwemn mm** cmhtoto Taenia. 

Onpa/tfuftWT yew***. C03AaaatMU« cex- 
TopaMM 4 4>opM*pyicra|0ft ronow* na BHyTpaM- 

HMft AH3HBTP o6c«ANOft KO*QMHU S: 

P*3,14'7J *t0 - 120*26800ief. 

ta© D- 7,1 cm- anyrpaHHt* ahw**tp pew 
hobo* yfinoTHMx«f)%HoA MdHncaTu hoa cerro* 
pamw; 

L - 10 cm - AflH«a pewmoao* ynAorwt- 
tgiiwhoA MdHMTw; 

P - 120 «rc/c*r - panosee uaovtofNOt 
AaaAe*** wMjwoci* a roaowe 2. noAraefwt* 
A«HHoe Toxmweeiioft KapantepMCTiwoft. 

Qnpa AMiMOT y»GAi*«oe «3weH«B, coaaa* 
taettoe cerropaMM rtmoajcit 2 , no K*rrpn»*#- 
My AvwM^Tpy oocoamo* koao****: 



20600 
1 * ' D*n • 



. 26800 



TO 



= l4l0itrc/cM 2 t 



Aa/me, cGpoch* AaaAt>Nwe ao nyA*. ony 
c«aK>T icQMfKWomcy c qwJpwwpyioWJ* »Wwofi 
2 km*© CM«roro ysaeTna 1 * coeeputfioT aro- 
ppft npoxoA * cooTaeTcraeMMo rax*e TpeTM* 
6 npcxoA CHway aaapx, 4»ucmpy* no rMAP**"»- 
necKOMy MMAHxaTopy aaca (H4B) oceaue 
•rpyaw*. 

nonyHCHHweoceoMe narpy*** ce*Aewu b 

10 Ananwwpya occawe Harpyax*. oTMCMawY. 
hto nocne BToporg npoxoAd ohh cHWvwwcb 
*a >6%, no cpaanewwo c repawn, a noeae 
TpeTtero npoxOA3 - Ma 35%. 

Oah«ko, hsw Ha* napa** npo*oA. mo*ho 
15 co3a***tw •oowTOMMoe Aaananwe a n*Apaa*i*- 
secxo* topMwpyiotuett ronoaKe w 6o*fcu*e 120 
Krc/cWT 3 to orpaSHtca na aeiwnwHe vjhta*- 
r*w» h oteaux warpyaxay. Oiw aoapacTyi. 
Ot W sa loapacTaHHo* oceao^ narpysKM no 
20 fVIB, «ent» AonycKSTii. w6tf ee acnvwiHa 
npaaucMna 300 icH Aonomwrcn^HO it aocy 
Tpye h* kotdpwx oKytii0«a *ownoHoais»c^op- 
MKpyt^t^ rOMaicoM. tw kbk towwKaeT 
or*at moctv nopwaa Tpy6. 
25 Ecnu oc9fiw itarpyawca npMSmttitafpra r 

JWOfl aWWHei HC06XOA»MO CH*43Wtt H30M- 

TOMHoa oaaneHMe wakoctm a ro/ioa*e ^ B npe- 
A 8Adx ot 15% ft n npoAOfUK»*Tb njwT»**y 
ch way a«ep« Mapea cmatwA y*acro«, 
30 OmxeHMe ocaewx narpysoK np*i noaTop- 
hmx npovo^v roro«tM 2 cBMAe^eiifccrayer o 
tom, sto CMBTvte o6caAHoa kdhohhm yctpama- 
gyc*. wnMOAHMOCTTb TO KQaoHne aoccraHaa- 
nwaaercn. 

36 OopMy/iaH3o6p©TaM«a 

Cnoco6»unpaeneHMfl A«^ooM»<poaaHHo* 

06CAAH0<I KOAOHHt*. BWliOMaiOUlVlfi C5yCK < 0«- 

npaaaxeMONy ynacrxy TpuwcnopTKOft koaom- 
hu Tpy6 c r*w«« flWHec * MM pacumpwTeneM, 
40 noA«*iy a -rpveu acHA«>ctvt noa pa6on*M A 30 " 

M rtepWWeWa KOTO**** rpy6 BAOflb 

BbmpasjnimoroY^ 1 ^ fl npouecce palioMero 

KMKAd.OTAMHaiOtUHAca TeM. MTO. C UCHWO 

ifOtfMttieMM* a*4>a>cT&8«0CTM awnpaaA€H*w 



xHOcreA KOKrarra; 

r- 0 S 6 cm - AWHa ^aHTaxra carropoa. 
Tbkmm o6paaoM. yuenwoa AW^ttue. cor 

Merpy oOcaAKOft KOnOHrtM. cocraa^er AO r^TT^««iMac«o« DatumowTeaa 



40% Or. 

nouAWKMaaw ■ roaoaice 2 patem wa6ir 
TOHHoe AaaAeMw. paanoe 120 iqx/cm , Tanyr 
noAVOMwrOM rpyCw 2 aaepx x coaopuwiOT 
nepawft ppoxoa OopMvtpyioiucA ro/ioaicoa mo- 
pca cM«rwrt ysacroK 1 oOcSAHoft roaohum, 
corsAaaa* na o6c«AKy» roaokhv xomaiCTwu^ 
m ocftabie HarpyairM. 



rwaam«HBC«ora patumpwieaa *e- 
nojivaywr mApaW*mKy»o AOpHnpyiomyia 
rono&icy. npweM poopwfl uwwi npovtvxyp^ 
cntAH^na a Ma iQ3^pft craAw npow3w?A»T 
60 nepcxeiUCMxe wmnhv Tpy6 aAo^b awnpae- 
AsteMoro ynaOTa on*sy aaepx now p*8ombm 
AaaneuMM a f>w»BA*wecw3d aop**py*>uvjk 
rOAOa^c^. 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (o[illegible subscript] = 6500 
kgf?cm 2 , o y = 3800 kgf/cm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 1 8 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 16 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14 -7.1 • 10- 120 = 26800 kg 

where D = 7. 1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgffcm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 26800 
""' , " x-D^l "314120.5" 

= 1410kgffcm 2 , 

where D,„ = 12 cm is the inner diameter of the contact surfaces; 
/ = 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% a y . 

Maintaining a working excess pressure in head 2 equal to 120 kgf7cm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgf/cm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% a y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[table and figures under columns 5 and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 


1220-1190 


155 


130 


100 



[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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[see Russian original for figure] 

D in = 120 

Fig. 3 
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